In the reversed field pinch RFX-mod strong electron temperature gradients develop when the Single-Helical-Axis regime is achieved. Gyrokinetic calculations show that in the region of the strong temperature gradients microtearing instabilities are the dominant turbulent mechanism acting on the ion Larmor radius scale. The quasi-linear evaluation of the electron thermal conductivity is in good agreement with the experimental estimates.
transport [9] , or in the core of medium-temperature devices [10] . Quite recently, however, some broader interest in core MT modes has revived in connection with strong ITBs and their possible coupling with other microinstabilities, like the Electron Temperature Gradient (ETG) modes [11] . The ohmically-heated RFX-mod presently features a moderate peak temperature (1 to 1.5 keV) which, coupled to the strong internal temperature gradients, should represent an optimal environment for these modes to grow. Given the long-established importance of tearing instabilities in the RFP, we found it natural to consider the connection between MT modes and ITBs in this machine.
We present numerical investigations obtained with the gyrokinetic code GS2 [12] , modified to include the RFP geometry [6] . Before discussing the results, we briefly introduce some technical aspects related to code and experiment. Simulations are linear, with fluctuations of the magnetic vector potential in both parallel and perpendicular components included.
MT modes are characterized by a very elongated structure along the field lines; in order to generate spatially resolved eigenmodes, the simulation domain extends to θ ∈ [−80 π, 80 π], where the poloidal angle θ plays the role of coordinate along the field line in the ballooning representation. The radial domain r/a ≤ 0.8 (r ∈ [0, a], a torus minor radius) is considered here, as we are interested in the ITB region. The geometry is assumed axisymmetric for simplicity, as described in [6] . The analysis is based on the profiles of two reference experimental cases selected from the database of SHAx discharges, i.e., shots 23977 and 24932, whose electron temperatures are shown in Fig. 1 . The electron-to-ion temperature ratio is estimated to be T e /T i ∼ 1.5, based on spectroscopic Doppler measurements of partially ionized impurities [4] . Accordingly, the total β, ratio of thermal to magnetic pressure, which rules the electromagnetic effects in the gyrokinetic equation, is approximately 1.5% in the region corresponding to the ITB for both reference discharges. The collision frequency and the electron diamagnetic frequency stay roughly in the range ν ∼ 10 ω * ∼ 10 5 s −1 .
Our study shows that the dominant core instability is of microtearing type, Fig. 1 . Essentially driven by the higher electron temperature gradient, the discharge 23977 turns out to be more prone to this type of instability. The tearing nature of such instabilities is clear in Fig. 2 , where the typical parity of the mode, odd for the electrostatic potential φ and even for the parallel magnetic vector potential A , is shown. In The maximum γ versus β shows a strong increasing trend, see frame (e). In view of the development of plasma density control and of the capability to achieve higher β,
MT-driven turbulence could become a concern for ITB degradation. In Fig. 4 (c) the spectrum is reported for the two selected values of the collision frequency, with the maximum growth rate as a function of ν drawn in frame (f). As reported in [8] , the growth rate of MT modes is expected to have a maximum for ν/ω * of the order of tens (depending on the value of η e = d log T e /d log n, with n plasma density), and to decay logarithmically for larger frequencies, until stability is found. Similarly, a few additional cases more distant from the scan centered on the reference collisionality of Fig. 4(c,f) , indicate that γ(ν) features a maximum just around the experimental value of ν/ω * ∼ 10.
We have established that MT modes are unstable over a significant range of wavenum-bers, but substantial heat transport ensues only in the presence of appreciable field line stochastization. For this to happen, the Chirikov island overlap criterion adapted to the MT scenario [14] yields that unstable modes must have poloidal numbers m greater than the threshold m 0 = q/(2|q ′ |ρ i ) 1/2 , with q safety factor and q ′ its radial derivative. This makes the minimum separation between mode rational surfaces, ∆r ≃ q 2 /m 2 |q ′ |, less than a couple of ion Larmor radii, which is the typical width of the resistive layer. In our case m 0 ∼ 3 in the region where MT modes are unstable, whereas the peaks of the mid-radius spectra in Fig. 3 b ∼ ρ e /L Te . In tokamaks L c is usually assumed approximately equal to the connection length [16] . Due to the low value of q, for an RFP the connection length is expected to be much smaller, close to 2πa as the reversal is approached. To get a more accurate evaluation of L c we relied on numerical simulations with the field-line-tracing code Nemato [17] . The overall magnetic field is built by superposing a large population of modes with poloidal and toroidal wave-numbers (m, n) determined by the spectra of Fig. 3 , and with amplitude such that their cumulative strength is locally ∼ ρ e /L Te . The resulting magnetic field crosssection is shown in Fig. 5(a) . The code allows us to compute the Eulerian spatial correlation As a further support to MT turbulence as a major drive of transport across ITBs, we note that marginal stability of MT modes occurs at a/L Te > ∼ 2, the precise figure depending upon a combination of several parameters [ Fig. 4(d) ]. Consistently with the two sample cases addressed in this Letter, first statistical investigations on the RFX-mod database suggest that the experimental electron L Te at the barrier typically exceeds the value a/4 [19] . A lower bound of L Te is likely to be related to a gradient-driven turbulence mechanism which i) starts operating above a given threshold in the gradient a/L Te ; ii) activates turbulent structures which increase local transport; iii) forbids reaching higher temperature gradients (hence the upper bound of a/L Te ), due to the high cross-field thermal conductivity which tends to smooth the T e profile itself.
As a final remark, we notice that our findings are consistent with the results from spherical tokamaks [10] , suggesting that a similar physics is running in the background. This is not at all surprising, as RFPs are acquiring a level of magnetic order until now deemed peculiar to tokamaks or stellarators.
To conclude, this work suggests that MT modes may contribute significantly to heat transport across ITBs in present-day RFX-mod plasmas. Our results are in good agreement with the experimental estimates of the thermal conductivity. It is still a matter of investigation how much MT modes may affect future RFP performances, with special attention paid to the scalings in β and collisionality.
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